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PIEZOELECTRIC ELEMENT VALVE 

(57) Abstract 

PURPOSE: To secure the stable outflow of a gas without 
changing the characteristics of a laminated type 
piezoelectric element such as the displacement to an 
applied voltage caused by the kind or temperature of the 
gas, or the producing force thereof, and interrupt an 
applied voltage even when the laminated type 
piezoelectric element is displaced by an impact and the 
like by the residual distortion or high speed 
expansion-contraction to eliminate the possibility of 
its igniting the combustible gas. 

CONSTITUTION: The working end part of a laminated 
piezoelectric actuator 5 having a laminated type 
piezoelectric element and an inert gas sealed in an 
expansible and contractible metal bellows is brought 
into contact with one side of the upper surface of an 
arm 4 rotatable with a pivot pin 3 as supporting point 
a returning elastic force imparting means is brought 
into contact with the other side of the upper surface of 
the arm, and the head part of a valve seat 8 is brought 
into contact with a seal member 7 provided on the lower 
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n, ao, 7-/»©TffifljfcK^6nfc5/-;HK^fctt 
#Ms©««wti3»sn. %uiaBBEttit7^«£«mDf 

K>£$jfllfcUT7-A*H»atf, 7-A©->-J>8B 
ttt#ffii:©ia»ClWISl*4i;Sii'SCiT, C©K«& 

[MSA 2] «W£E«7i'5 1 aX-^©#|gWie»^ 

7-AfcttKa«ffl«tttIHi5lcSS-r5lltti!Sg|5*J8Slt 
SnfcC 1 fB«©|8(Jf EUT*^ 

[M$£3] ->-Jl«»*t7-A©THflItRtt6n 

2 l2«©«®BE^7^^a.X-^l!£Em^ : ?#. 

t4WWl, 2. S&H3B«©«J»EE«7*?aX 

[K9i©Btta:R9!] 
[0 0 0 1] 

u<a. noawtt. ©Bi^gs^©ji^^xaAR<ii 

tt*#;*flM|l^fc^fcWiBE«7*?3.x-*aiEE 

maH^fcwrs *>©•?»*. 

[0 0 0 2] 

[ft*©8ffi] *i»^i6«^©R»3tfXfiEA««fc*W- 
SUsi^XiSX*, K^tieSg©)EAiS!lfc*tt*^ 
XMIWPfcLTH:. ft**!). KXV»* (BE««I*) 

a***, (b) ttwuffiajsj^fflt-ifcttiaffift* 

* J:tra«OTPfflE«**#«© J: 5 &E«*7# 
**fi]fflattTV>S. 
[0 0 0 3] £©?£© (a) ;t-f^7affi«#^* 
©— 0!l£aRL;fc , b©a*Bl6T*5. ^©06ic^bfc«k 
WP«7 5>5? (3 1) ©±®»©*JfegBt;:#& 
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(3 2) #H5tan. £©#& (3 2) ©SHBfctt. R 
fiJgttO/W^^^HBES^ (3 3) ©4»*»CS» 
Sn&->-M« (3 4) *»3»LT*»S. SEfc, £© 
/X-f*^7l!flE«*F (3 3) (3 5) ±\z® 

man, #*.« (3 6) r@«anT*o. mmw. (3 

5) BMSS (3 7) t4HsIUDfl79>S> (3 1) fc 

Hjganr^*. /w^e-h^ie**? (33) ©«t>* 

(3 4) DHfcaiVC^S. £©->-^ 

10 ffltt (3 4) ©±ffifc«X7''J>y (3 8) t>m®2 
n. ■€-©T^©#»*»C«fcOS'-;WB«' (3 4) ©T 

mt#& 02) ©sasi*ta«su jtfx^sgmua^ 
•fcstdtihan-cn-s. *-ut, /vft^SEW^ 

(3 3) fcitt^mESrBlJra-rsriT, Wt*7fiBE 
S3S^ (3 3) ©*A#ffifc«tttil«|iS*X7''J>df 

(3 8) lC<fc^#»*IC*aU±^fc|6lltTAW ; &;l/7S 
BE«^ (3 3) ftR««fc:«»S#, (3 2) t 

*s-)vmt (34) t£«raa-a:TM#©w»xKiasfe 

Ua-B-S^fC, Il©WBlfcaLTjtfX*An«79> 
3? y (3 9) ©»X»A«« (3 9 a) 3l»6lfln«75>' 
y (3 1) ©#X«fflfg|$ (3 1 a) fc«liiatt«£fc 

[0 0 0 4] Sfc. (b) «JSg£«*?&£V>fcflUB 

natctoT, H7twan5«fc3ts8®iajEti* : f© 
■J 7 hftvmmM&ttTfrt, H8*«ti;9ic^sn 

**3C*JISE«SlH t ©#*fc7-AfcfiaU T£ 
©S31*WfflUT7-AS;|fiI»att5/-JW5E$JS*ffi*> 

[0 0 0 5] m 7 fcjfi Ufc 'J 7 ha©8Uai!JBE«* : ?# 
lC*V»Ttt, taP«75>i? (4 1) ©±ffi«©«t>*U 

tc#ji (42) atsjtatu r©#^ (42) ommz 
\rFW77>ryb (4 3) c«i*snfc## (4 4) \z 
m%2Wti<-)mti (4 5) *tS*tT^*. TfiBT" 
5*yh (4 3) ttSI3#JH* (4 6) , (4 6) (C«k 
t>T±*7*5$ryh (4 7) fcjgiiean, ±*7*9*"y 
h (4 7) tt***©**V>«lfflBE««? (4 8) , 
40 MSt©^«CT«&IISE**?*2fl£Lb 

iS5!icftiKLfcfe©©±«Mfc«k-3T3tj$an. unic 

i^TWjyyh (4 3) t4ft0±ff6tl*±5lr 
ftoTHS. MSIE**? (4 8) ©TSSffittSffi 
(4 9) ±fcBKa*lT*D. iMfy'rvh (4 7) 
ttX7U>:7 (5 0) C±tjTT*ICf*»ajnT*D. 
#E (4 2) (09mtT«f9iryh (4 3) fcR»J6 
n&->-;HK« (4 5) t**a»Uj!fX*JfflJtbUa^J; 
ifcWlhl/T^*. (4 9) ttffl«7 5>5? (4 
1) ©-hffiS8K0£atlT^5. 
50 a#©«|jg*^l!t&oTVi5. -tLT. «^S!Em^ 
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(3) 
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t (4 8) \zWLtiL%,&zmm?z>£t-v> mm&mm 

1- (4 8) *X7V>if (5 0) Cin;L#&3-B\ ±8B 
^5iry h (4 7). a^Wh (4 6) , (4 6), 
ym-JytryV (4 3) £±#f;;&-£±tf. 

(4 5) t#®. (4 2) ©a&££«|ffl$-rrM#©W 
tF B ^S;^i;$-ti-.5CtT, £©|ia$i£jItT#X£A 
UMZ>?>*J (5 1) ©#X$Ag8B (5 1 a) frStfi 
□ ffl!l7 7>v (4 1) (DUXMm® (4 1 a) (CiiiEffl 

[o o o 6] ms\z7KLtz.Tz\33mm&m$si-mz& 10 
^rtt. tatj77>^ (6D Q±m$Lv>'¥'m\z#& 

(6 2) ^H^^n, (6 2) 

(6 3) ©T«ics^enfc->-^*j (6 4) atas 

(6 3) tt. g& (6 5) CtSW^nfc 
fg£t;> (6 6) ££;£<!:UTI3I!|oJf|gfc7-A (6 
7) ©StS^ifcfflCfcl^C.fcOHgSn. (6 
5) ©#tf«ii7LS:jioTT*l;5?fcULT^.5. g& 
(6 5) (ifflfflU 7 (6 1) <D±ffifflZ®l£ZtlT 

7-a (6 7) ©-iffitimiirsttfciflic&Ji 

SffiSSS^ (6 8) ©Tigffi (6 9) fc«koT iO 

@Si|pltgtC$nfe^©#K (7 2) S^LT^iig^n 
Tfct), fg^HJEm^ (6 8) ©±SM&& (6 5) 

icsis^tifc^sffi (6 5) icK^e.nfc^si#« 

(7 2) fcE5£3nTH3. £&, 7-A (6 7) ©ffi 
Z7V>!f (7 3) K<fcoTT#l;:tt£SttTV> 
5. ^LT, «lHflEm^ (6 8) CjSjii£ttJEE&BljD 

•r^^tT. mmm&m? (6 8) *#fis*ffi$br 

> (6 6) <£3b££LTX7*D>^ (7 3) ©##*(C 
*xbT7-A (6 7) £|Hlf!iS-t2-, ->-;W«f (6 4) 

t*as (6 2) <Dmwtzmmi<itTffi%o3m\zffl®z 30 

4) OlixmAmOl (7 4 a) «>6ajP«75>S> (6 
1) OUT.m&'gU (6 1 a) fciftBSttSCtfltT* 

[0007] 0 9 izmLftxz.^mmamm&^i'jf 
ic^n-m. mmyy>P (sd ©±ffi«©«j>*«c 
#m (8 2) *«H3tsn, £©#& (8 2) omrnzit 

L¥ffl7-A (8 3) ©THfc*»«n&5'-;H»» 
(8 4) tftSftLTUa. ^©L*S!7-A (8 3) 
tt, tiM7 9>i> (8 1) ©±Mfc4Kan&a« 47 
(8 5) KK(t6ftfc*$K> (8 6) S^tUTlsI 
lOTtBifctjTH*. $&, L*S7-A (8 3) ©s 
BfiB £: fcff # $ nfc«HS!E« JUT- (8 7) ©-i»li 
tT> (8 8) KJ:9TH»WIBfcanfc*?»fiMR (8 
9) efl-LTS8SnTS3D. MM$f (8 7) 

©ffifflffittnro^irro^Sffi (9 0) icHftsnrv* 

4. L^S7-A (8 3) ©ffijgtt. X"f'}>if 

(9 1) fcJ:-3TTjSrlCtt»3ftT&»*. (8 2) 

fcttE***s 02) auwRantu*. *lt. « 
jsmmmm? (8 7) icit*te*HHirr*!:fcT. « 50 
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mmmm.mT (8 7) *#*stf«£t;> (8 6) &s 

jft£L-TX:/'J>y (9 1) ©f*»AtRbTL*I!7 
-A (8 3) SEftStt. i/-W8 (8 4) 

(82) ©si8Bts«ras-a-TPi#©rafcfflie^i;s 

r©fflfil$aUT5ffX£AP«77>i? (9 3) © 
#XSA1?g|5 (9 3 a) *&(Uafl79>S? (8 1) © 
#Xigtti<g$ (8 1 a) (CSSfflSlt*. *©«. 
(8 2) fc«KSnfcflE*«||« (9 2) ICkoTSHS 
fttBATtn^-U Bffca©#X«BtBStf*J:i>lc 

Marat*? (8 7) »cBJjD-r«fiS5«£E*«ffli-r5 
eit^rts. cine., ttMsstt«7#©->-^a« 

(0 0 0 8) 

*Ufc±5fc«^©A^JI/73E«*?#tt, MSB© 
flX/W^r/grat*? (3 3) ^©i£OTJnmE£ 

mm-tzzt-?. /uwymmmm* (33) ©** 

^ifitC^ffiSfttS*. X7V>tf (3 8) fc«fcSf=t» 
*(rttb±*IC(R)^TA , 'f : E;i'7SJBE@« : f (3 3) £ 
PMttlC^Si*. (3 2) iy-*SW (3 4) 

*e«mstfTW#©i«ifcmi*ft±i;atf suit, c 

®^Rg&aUT^7.S:APffl!l77>v' (3 9) ©#Xig 

awsb (3 9 a) ft$mam77>y o d ©#xis 

(UffflS Ola) fc«WStt, ffi*. ffjB«JBES»^f 
5itTX7*U>^ (3 8) ©#^l:J;D->-JMra 
(3 4) t#M (3 2) ©I96Si:Sa«S-a:T^X©8i! 

asBjhbTusat. »^«^r*tt©»^. ;wi<7 

M&nm? (3 3) A(*^Klctt«?Ttttt«tft«. c 

■i thym&nm? (3 3) ©wtciMit^A. am 
wym&mm? (33) ©wDD«Efc»rs^ft, 

»4*»jWKfl:U, ^HPttJEEt«fcS#ffi (3 2) ©ag5 
(3 4) t©W©M»*t2t>t)TUS^, 

fammtfi*£%.\ztf;z>t^3fflm*&z>. 

[0 0 0 9] 0 7, @8*3<tt;ia9^bfc®lSffi€ 

^©aejg^^assiEttSf^ciataftiiifcisas** 

KJ:D«ttft&i;, -5-©IR©»4«EEfc«fcoT^*Stt© 

tiztfm>j<.-rz-pim&&$>z. ^lt. ffiffl-r^^x© 

AM. iag^lcitjTfi. #30qwiSEE«*?©tttt 

S- *4*»«»*fl:b, WJD«£E{CJ;*#^©S8Bi:-> 
-JWS#t©W©IB]B«»S«tit^*t>-aTl/*3. 

»«Efci*#«*J:tf*4*««T*^94ry h (4 
3) . 7-A (6 7) . L^S!7-A (8 3) ICSSM 
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(4) 

5 

flSfcJ:0. aUBfflffi«^fc©38ffl)8«*5fc«lc&D, 
8M3E**?©l?;[in*EfcJ:*#ra### (4 4) . 

(6 3) fcJ9-KL*»'b5SHfcLTfi»3nr. ^©*3 
*, #X©*tt*****fcfc*. 

[0 0 10] *fc, y-J«8tt, /Vf^^SIE** 
^ (3 3) ©*&$, TStT^yl- (4 3) \ZWOt$ 
(4 4) , 7-A (6 7) CR»6nfc## 

(6 3) , *&tt, L*i!7-A (8 3) ©Tffifc&Sf 

14. JEEtt»^©»8#*Bfc<k3#&©®ffii$/-jW|5;& 10 

a*tt««»"fn&o. £&tt, ->-;i/ai«**iisi«iu&o 

C0 0 11] tMMEt*7*©*ICtt. 

TSBT^yh (4 3) . 7-A (6 7) , L?I!7- 
A (8 3) l£lfX§iT@£t-£££fc&;8£ftT^-5. 

T. £©58133 tt. ±e©»D©ft*S8ff©*ji&£#ft-r 

©*tt**fls;&tfS!:i*tfc<. »SL&*x©*iHt 

msBEftx^^affs^flii 

I!£«*?©ifiM#J8£,fc«ff9efi: £ D*ffifc3i Cfc 

Xfc**r«Bn#&tofe©&U 2 MUSE 

BUftSfcttlMI. x:/U>y©aSj»WMWtsfcJ:*S 
a©56£*Cfc9, *>-;>8B*f.S:#ffi©KSBi:©Sigft 
W»rn&D. ->-^«»«ifliiu&r). #x©->-;i/ 

[0 0 12] 

[RB««fft-r*fc»©#a] ±G©Mftft&-r«t> 

©£LT. H©»«tt. «t»|«*lctt3te>**U H© 
Kffi^H>*3bStLTIilSiPlfi6i:^nfc7-A©±® 40 

fcfc, 7-A©±fflfiiJ©ffi^lCtt«!l§ffl©j!iitt*##^ 

R0»y§»sn, *o, 7-A©TSffljt»it6nfc->- 
MB»fctt#*©w«a»s*an. sjUMEtt*7'v« 

©#*S*)BfflE**?©ffffl*«*^LT7-Afcfi 
1U fc£K>*^il/T7--A*Bl(iStf. 7-A 
©5/-;HJttte#«£©mfcra«£4Ua**;:iT, 
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X-* #IJM| S nTV J * C t «4Ht tt5ilES7J 

[0 0 13] *&, H©?gHJi«, ±B©E«#HpfciJ 
V>T. «!ES7^5 1 iX-^©#agpIt6^^^-x 
a^n-XT&oT. «lJEES7^^aX-^©f^ffl« 
«fctt7-At©S»»il«ia««tRlt6ft. 7-Aft 
ttKSftffl«l«EI«Bfc3SS-rs«lttflg5*»iSW &*IT*» 
(»#«2) *\ 5/-;HBSa»7-A©TB«fc 

W-X*l63l3WMlS*ifc3^-A«lfflPjL«ft^b. £© 
^-JHWJ*7--AfcH>ri-«J:i (tt&flS) , 
*tfflffij7 5 >> J ©±ffiaS©tHfll7 y >-^©tt«k«fc DA& 
Ufctt«K:Hfca*lT^*!:i: (AHUM) ^S^-©Jg 
ttfcl/CWS. 
[0 0 14] 

[fPffl] ±§B©fflO©»*«©5tWCtt, fflJBS!JBE«» 
^*S5mE*9Jl)n-r-5C:i:lCj:t3«(lBEm7i'5 ; 3.x 
!!©#IB*«JiE«7^^3.x-^© 
flU8*«fctfUT7-AfceaU m5X>Z5L&tL 
T7-A*H»a*. 7-A©^-;MB«i**t©M 

fciannt4i;s**ctfcj:D. £©rait£3iu^xs 

#JS#S8ttH3tt, *SSmBE©HlJ)D$#±$-&5 

-tT, a»ffl©»tt*##^a©ft»*c±i3 7-A 
©s/- < WB»*9p*©««*»±ujtfx©*ai!)«ff±a 
n*. *©», Mas**?*, ^stt^xswx-r 

twaEMHWjJx fcimttt-r « c t #fc < ft 0 , 

K£A«©tttt©KAs«Hr±T*. mm 

^)ebfc^X©«EI±JS:^«1-S r i t t>t, 

mm?z>z.tw%%. ?«Rtt©itfxc3t^c3**an 

*%<&5. 

[0 0 15] **H2©»WfcJ:ntf. t8ig*ifB 

AStl. «ll!JE«S!l : ?©#fig*t^P*ft<ff5£i:^T 
#*. H#a3©switeJ:*itf, s/-;i««*->-;M¥ 
A«(C«kO, fifcg. S@tC7-AtC@«f-5Ct 
«)!Sffi«3tl?©i«ji#aSfcJ;5#aE©SfiS 

t->-;ua5#t©S55ia«*fctt»w, X7"j>^©ii5 
*©«*t©ssMw«»rftfco, ~>-)mmmm\s 

fcD, ^X©->-;P'J-i?*^4L.fct3fS£t^«t 

[0 0 16] S&KSfc, ««3H4©«ifiCJ:ntf. 
ffi*«fflffl!l7 y >5?©±Hft©HMW7 5 >5?©*Mj««J; 0 {§ 
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tO 0 1 7] 

mmmi sir, nn^s^u ssic»l<;:©8sw 

0 1 ttfcBJE^^aX-^SffiSsR^CSrHBk 
H2tt«JBI£*7*3 1 3LX--*©|(ffiH. 03tt#&© 
ItfffiEI. 04tt7-A©«SB!, 05tt->-;HJ!$fjf^ 

[0 0 18] 01 C«fl|jSUfc<fc5fc, £©3gHJ©«iJlJBE 10 
%799-3.X.-99.m%Xtt (A) Ht, ttftTSgjl 
)Ei7i'5 ; aI-j'SfflHfc#ii (B) ftWA&WP 
«75>5? (1) <D±M& (la) t. #««|£«|frr 
«HtOT?**dr— (2 a) fcWTSAPffl? 
(2) ©SfttgB (2b) tififm-ZtU tffrht 

[0 0 19] #®18 (B) 14. * m«fctt£i;> (3) 

&tu £©te£t:> o) t*jaii:LTia»?i*ts 
ft&7-A (4) ©±ii*©-#te«jiEE«7**3.x 

(5) 7-A (4) ©±ffi 33 

«©«^Ktt^^U>y (6) *tSS:3ft. 7-A 
(4) ©TiB«tR«t6ftfci/-JM»# (7) fctt#* 

(8) ©«««»s*sft-a»*. 

[0 0 2 0] #M (8) 14. 0 3fct>«9|^bfe«k5tC. 
tt^(S]»C^XSStfci?L (8 a) tfmsftfcnftttoiw 
**r*»tt« (8 b) t. ani. y>^>^**» 

tr<bfc8&©Jg»«075>S?aS (8 c) fcftftiT* 
0. :©77>^« (8 c) *UP*79>y (1) © 
±®& (1 a) C«IIL:iOPhT!B*l/TV>*. #&© 
flXSSHift (8 a) 14. fflOffl7 5>5? (1) ©±B5» 50 

(la) omaffl75>>? (1) ©*W>J:'JJJfjaMKj> 
LfcffiRK:»RSft&;&;*»HHL (lb) tSafSJ: 
ifc'&SSft, Ux-^-'J>^ (9) £0'J>£f (1 
0) t&ftLT#m (8) *tfflD«79>y (1) ©± 
Bt(la) tc@£$ft5. 

[0021] *&, an«7?>y (1) ©±HS (1 
a) fctt-#©$»«# (11) «ifi«snT*0, E 
©£&$& (11) fcttMMlc£MK*-r«7ny£ 

d2) #«t&sft, ^h-rajfe^nrvi*. yn 7 

£ (12) ©±3£ICtt«JfJEm7?? 1 aX-:$' (5) & 49 
iRfcTf (13) ©T«^Wfc»Raftfciltoi; 

^jMSKR-CSSBHaUdFL (12 a) *«?R3ft. fflWSB 
fctt7-A (4) ©*g^fcf> (3) jWRRSftTl**. 

[0 0 2 2] WJBBEfcTi^aX-* (5) 
*/t- (13) tt«r«SL.T*0, *©*H±«fct>Jt 
fcDtfajRSftTHS. d©*;t- (13) ©TSB©8£ 
1jWdj»> (1 2) ©BttoU?L (12 a) fc«£S 
n, HJfe^yh (14) *£&tbmiZZfV7ny>; 

(12) fc*/*- (13) fltfiftSftTV**. -jjf, ± 
«©Jtiai;fctt*y^«*Ufcll»7-yh (1 5) *»« 50 
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#$n. ne^-yh (i6) *ne>miz>zt-vm®m 

17?fai-^ (5) ©WtfrfflfiSfcWSU WB* 
v V (15) (13) CB£LT»«. HSi- 

yh (15) ©JIgKI::tt«S§!ffiS?!f? (5d) ©** 
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